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(54) PULSIMETER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To 
improve the responding property of a 
pulse rate display by a method 
wherein when the state of an 
organism is switched, regarding a 
pulse wave data which is detected 
during a period with a body " C ' A 
movement, the data is substituted for w- 
a data which does not affect the 
result of a frequency analysis, and 
the pulse rate is specified 
substantially based on the pulse wave 
data which is detected during a ^ 
period without a body movement. 
SOLUTION: In a period T6, right 
before four data blocks become DB2\ m 
DB37DB4' and DB1. In this case, a 
body movement component is 

superposed on the data blocks DB2-DB4', and the body movement 
component is not superposed on the data block DB1 (d). For this reason, in 
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that a 6 data is substituted for the data blocks DB2-DB4' and output, and 
following to the output, the data block DB1 is output (e). In this case, the 0 
data is the central value of the pulse wave data. Therefore, the data blocks 
DB2 -DB4' for which the body movement is superposed, can be replaced 
with the data which does not affect the analysis of the frequency 
component. 
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191*31 1 1 —JEO* >7'Ji<mz*imtZ>?- rXa 

at, 

ibis l tennauRa^- tzajj-t * g&^a t , 
rjfe-r^iicjzo. fjie^'-^T'D-y 9mz.mmm$k* 
? l tzmmfcmr- ? \zm l xm-t z t \z j; 9 , m 

far-'- ^07 ?«C:jK#rtt«&ft&$ 2 

ftfc»^u:wt. msm 1 o««#atBiFiaig 2 © 
SW* 8© JB«a»*f*6*i;:«^i > r , Mia \z Mfc-r 4 

ffineM^^-ttdi^ at- <fc rtttb $ fitzmm&com 

isty ^fcaujW-s <t 9 icawa*^#s**ij»iL^ Huts 
ittit. 

[f&#« 3 1 BUl SIP 1 ©M*#a*J J: IfigffiBSI 2 ©jji 

w^ar-ff t ^Scgj)B«T«iai±sM7 - u 3-%mm.x 

iSM»*tftf-^l:JfLt, 1/4 t>L<(il/2 

x-$>iztz%iwit?zm>mi iciB«oflRfttf. 

[S6<vl©»l0fcijtfB] 



[0 0 0 1 ] 

B6EOB-*- *36W±. #Jffl«©ifftM© 

ti^iifi^ ir^^T o feoasfin-icK-r * t>©-e 
^»NFfc«fcu J jii&B#<oi>-rno«iSicte^ 

[ 0 0 0 2]. 

m&co&ffil -7 7 V > ^ v 3 +* > -e feffittgtt: 
ffi9J-e£fttf, *Uffl#©jlftS©<&S*(«j*<gS 
10 RS.it) ^Titmiit^b, IKftifKggLfc 

* * afitsss&otra J zftozt s -sssnrffl oasaflw-** 

[0 0 0 3] &M®ft<K>%&\zffiVXi.U KlT©&arA< 
BBfl^nTf*. ST, #1^7 - 2 2 7 3 8 Z^2t& 

S**lfc«#»itt, KSftfi^l^F F T*aM.Sr*Lte)!¥*T 

to, i©^^*tcS-p*^TMffi»**tb-r-5. dO«R 
ttfttci-jTCi, tffltfm^mSlzii^ FFT^a^rff 

[0004] ttz^ 8-24510 mzmmn n 

otwijnfci^iat ffi.ifc*>-y-iz£-?xmibt<n 
tzffimm^izFFTtem&MLxfflm&MVizft^zio 
mffi&mzm^xmmi&zm-iiii-z. -15, mutm 
ztrnfeztitzm-Sizit^ m^mmzFFT^m^mL 

tzMtir&gkfribWmm^lzFF T«HlS:ifcL^(IWf«* 
[0 0 0 5] . 

[^d«iP*L<fc-5 t-rzmm tzzx^ ±&Ltz& 

5^©HlSftttlCt>H>T{±, FFT (Fast Fourier Transfo 
rm : ffi&7-U iffigS) iaH^rff o T ^-6 FFTM 

T-^s^n^.. -r^cb^, FFTi&ai±, 

50 ^a^r^Wmffii: LTffbn^. 
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izm^rmmmow&zfti^ZT'&zizbfrfrtei, too'io] m^mz^fsm<omm^^rn^ 

4<o-<\ »*#l!^t«IILfc»K:.&. TFJEfit^Mtea* 

&tBLT L£o tl^fcraS^feofc. [00 12] 

[0 0 0 8] #»fltt±i$LfcW»fc«*TftSttfcfc [f&BB©fgife«J$»] 

©T*»)» JS^tt£&#LfcMtti+*m%f££.>:£@ 20 A. ■Hattottttffilg ' 

[0 0 0 9] li/D, IIIlzfc^T. MffiH-f C±> -5£ 

tmzv'-i'ru y ^ei^js-r^j^at, tufa* ■?T«ai*n-5(*i!i7*-5'Ka^i>T#ft©*M*T'— 

HufBMfe-T'-^SriBti-r^t ttt-, SJIBW^S 30 [0 0 l 3] i^clc, f Sitgm.m&^&X'&iX, £ft 

mzmmzts^xii, mm*) tm^ntzmm^izu f 3 1 L-cn&a© mtf> ytmszsm 

mttzmmfo?-9zm&imffiiz&w& j 3-z-te^7' 't>*a«#a-<»*-&. ifc, f 4 ttg&^a-e&o-c. 

IBa^#awtiiy l j7 : '-^(c^LTfflitcOHiilBT'-^7-o icfcOTtt, fcft*9fcffl£3nfcMIIW«lifcE«LfcIK 

•y ^#fi[T*«S^II?«f tlfcU »©SiaMRIB#f«: 1 »f*-^*fflSaSIIWr^»»S:#i<t^T'-^^aSlU 

*%\<omw4mt^ mtitowjT'-jrizicjLxm&riffl 40 r, B^ar 4»m;fo^-*u»LT«a©?'-?:r 

xm-tztizj:*)^ wmr-fva-y tmizmi&mz xm+ztiz**), T-tr-rayirmizmffitemzm 

^«m^simjia^2(0Mg¥fSojfas{)??*T^mi3« ['0 0 14] <>:«^. f Giim2<Dmn¥®X'$>ix, w 

o*^,^r, •^jaic^jc-r-s/Baa^ttair-r'&Mi^K^-ttai mr-9izMLxtm<omir-9-fa v tmtfLx-m®. 
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ttmWe&oT. WJE^Hf 2(c^T**»W0^J 

a f 5 tJB 2 ©SW¥a f 7 ^HMfB^Cl^iN 

[0 0 15] f 9l«^8t?*^t, Kftftl* 

f 6 ^>insBdffiffiss^ ^> > m^w<ov$m<D 
sdb-r^o cn^cto. 7 >->m^tvy 

zt&T*g& 0 f i i n^fljffl^grefe^r. 

f 2 u o T#i&M l tm&zntzm^i^ v*?** 

«*Ltt^J:-5ec*^af 9»J9t^ e 20 
[0 0 16] B. 9mM4>«|l& 

KH^H-t?**. nm^^r. *«0>jK»fH imvm 

<h. i 'o icg«$-n^y-r;i/2 o z 

(dt-7)V2 ^(o^mizm^^ntzm^ihm^y-^ 
h 3 o (aR«m#ttffiffl-b>^) ^^^^Bgftfig 

$ nr^§. y-7*;u 2 0 ^jfefflffllictia * ? ? tr-x 

8 0«^tir^0, ;iO=3*?? t'-X 8 Oti. £| 30 

felts" 1 2^[Sj^^S6i^^o^r-e^6^f^r*H 
£$nsu x mo k i 2#Kit£*u :^'JxhA'> 

So IIR«*Hiffl-b>*j.^.^ h 3 01*. *>*H£ffl/< 

tB<oa*^lt#-r* t . <y— 7^2 0#S<T$£fc<& 

T% *-;/;U2 (Hi. 7 >~>rcH-ffiWl-ft£*a\ 40 

K«iaifflir>-»tJL^.v h 3 o£«#-rnif. il^BCI 

T^S, 

[0 0 17] gg*f*l 0H. «*S§Stf>B$ft^- 

XI 1 (;fc#;^-X) £<iM_Tfc>). c^^lfy-xi 

i (Dimmit mG&M^BttiztiujLx^ - 
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[0018] B$n-y-x 1 1 ©aspi^ snas-fev* 

B#fty-X 1 1 ©flSIHwMU 8R»«ttjm-b>-9--x--y h 
3 0^It^L^«m^MS^*^^rMft»^^t^ 

S/c #>(;:. #ao©JfB^-^MS«:tf dv-f ^o=i> 

a. xru .y h *>r Aftif t,jRa«^«a 1 3 izgk^r* 

ff >x-f 1 11-11 5MM$nr 

^So 

[00 1 9] ftu. aR««mffl-b>-tti-'y h 3 0^ 

LED. 7t h h7>yX^<C^b««$n*. LE 

tt^o LED 3 1 t InGaNSU 

> v 7 A - ir y ^ a -S**) (OWfeL E D 
So fgLED^X^^ h;t/ti. ^J^.tf4 5 0 nm 
fcf£3fce-?£*rL. ^^^3tSfiMt±. 3 5 Onm^ 
£ 6 0 0 nm£-etD®Bt-$>S e ccc>lg^(zti. 
^7t^tt^W-r.SLED(cWte$-tJ:T7^ h h?>yX 
GaAsP* (^U ^A-tt*- U >*) 05 
7* h h7>yX^$:ffl^n{fJ:l\ I07t h h7> 

0nm^b 6 0 0 nmir^lB(^ot, 3 0 0 nm 

\>xT\zbmmm&ttibz>o u©«t7.4*feL.EDt7t 

feS 3 0 0 nm^^» 6 0 0 nm£T~0)&mffimz}5^ 
s e 

[0 0 2 0 Wc#4n*5fc0>-9%. Sfivia 

^ 7 0 0 nml^TcOTtti. fg©ffl«i3Baucc< 

^*©SB»l-R9«*aFnT*). Jg<oj&|g£;frLT7;r h h 
7>yX^3 2 4-eHa-a-f. 

SM^^7 , cc0^^7^ hh7>yX^3 2Uil-rS 0 - 
7a. 3 0 0 nm* 0fi«fi««©Jt(i; ^»a®T*(i^ 
^^fqRlR$nSO-e. S3t»fi«JS«:7 0 0 nm#T£ 
LTt. HHW<cS3fe«fiffltt(±. 3 0 0 nm-7 0 0 
nm<h^So Ltz&^T^ m*±&fr')izmt>tsi< t 

^/□k'Xi, »fij&< 3 0 0 nm7>^ 7 0 0 nmt 
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^tttc^-drr. »BbWtt^si^«««« (3 o on ■ -r^f*-* «r«ria(oatjiw*i:tto «»ai 

m^^ 7 0 0 nm) <Dyt*m&ytt UTBJ^* t, *<D mfcs &Wtt£ttteZT-9Zirc>Ltji&z>1 = i J ) 

mmt^m^^m&m^Msvs/Nitzmftzzttf to o 2 7] m4u:*>^T< mimscoFFr^ma, 

"?#£o «fS-§-fflFFTlElg&2 0 7 i:*lOf-^D'y>D 

[ 0 0 2 1 ] 2. )Mft©m«W«/& BlWROiiititelftecfTton'*. M&t-*- 

0 3 (i*XSfe^ffi(c^4o^fllR}ett(Dya 7 .^H7?'**. 10 /i3 2^>y')VL^ts:^(OX, o «y ? D Bid 

[0 0 2 2] B3i:fcvr, h Of-^gf-^n^DB (9 6+>^U)W*0 

3 O^^oT^m^n/iMfefS^MSti. T>7*2 0 1 Lf:^^IJtlf-^UT^^ &Jb\ 0f-^ 

8tf-yh^»*n. 0b^;l/^t'L^LT±l 2 7K [ 0 0 2 8 ] <%iz^ SI 2 BgoDF F TKMit, 

[ 0 0 2 3] — {ttft*as»-b V*««9 0 tcJ:oT £\ f-^n y y~DBl. DB2U: 0 t*--** 2 t*-? 

^^ti^MfTSti, 7>r2 0 4 tCct^TBfS 20 7d 7 ^DB ( 9 6 * >7*;U) ttflo L/c fc©£*Xg*ti£ 

©U^;u<DJf«3nfcSL A/DX8I8 2 0 5^LT £<DgL ?^m^*f^<h^^>T ? ~^ $r)©^ 

^^^;l/®^(cX»$n#tt^-^TD^Lras*$« fbLt, FFTftI$:iit$. ClftK J: ^ JK«<o 

* 0 d^ftT'-^TD^l *>-T;l,afeiJ 8 tf.y hT- tHM»ft*& 1 6tffllt«f-^MD$: 1 2 8if 

*$n*. <c*,\ co^j^io^r. A/DiEesii2o • . >-/;u»tt < i: 4 *mus Ltzm&xmmmffi *'<f 

[0 0 2 9] H13{w^:-r{*i6m j §-fflFFTlpIg&2 

- [0 0 2 4] <Xiz^ /<77r 2 0 3 li, JHfi^r'-^MD 0 8 it, #Bf-nDi:WLt, FFTM^jSfeU 

£Ji&te*rtu :»»f 7 y^jsufi-^B c s do* . ^ftm-^T s <D&mmkJ&ft*m^%w®ffiffiT-? 

m^mm\^im^^ntzm^r-9UD^^^ 30 TKD££j5£-r£ 0 c^Jt^t. ±&Ltzsm.r-9M 

t±. ^^O^-^tcgj^L/cT'-^^M&ff^-ffl D traSi:> - v 7 h F F Tftitfffbn*. -fftfr*>. 

F F T[e]g§ 2 0 7 KHttrr*. #Bfl§ffl F FTi» 2 0 8 it, iBM<0 1 2 8 

) ■ [0 0 2 5 ] HJR»«-§-fflFFTlElSS2 0 7l±. /* >7Mz*l LXF F T&S£fTfc^ tfWMSTHi 3 2 

. 77/ 2 0 3 fr^&tltsn&mWir- ?MD\zft LXF * >7*;U-f t> Lfc 1 2 8 t>7>l:JtLTF F 

K«»WT'-^MKD«:*«-r*. £"©FFT.»14B [0 0 3 0] J»»ttai^S2 0 9l±. JIR8W?«^-*M 

ftfflra*6E*]Tfe»K DB 1, DB2. -DB5. -(iflR itmSM&^&2 1 0 KatfrT* (SH 1 0>tt*;£r 

^-^05:3 2Vyy')mtiLXi£ttbtzr>-9 7'u £) . ite. .|RSttaj#a 2 0 9 ti. M&fS?#r^-?M 

40 K D <h^ifiP*TT ? - ^ TK D £ SrJti&LT. M&JSWt' 

[0 0 2 6] FFTMlTIt 12 8*>f7jl/ ( 4 f- -?MKD<D^t&m&mf&ftfrhfomMffi7-?TK 

?7ci.y?) fcttt^LTftttWrfrn*. 1 2 D©^-J-#««R«»S:*L5lt^T. f^lSlCloV 

8^>7>ft^fl¥#rftiaS:fT-?i:. 1 SiP (=.1 2 8* TM(cfflS-r^/H&S^ttai : L. dn^M»S»[t5^ 

i/8) *^BRa»*«E«fs*i^. wmmm ©2 1 o^aj^-r^itfeoiflg-eft* (^2o»ai^ 

, . £m<i-ztztoizFFT^<Dftmttezv>7')i'm& m . iw»ai^©w»(±..*y»^S2 0 6*^««& 

' \®<DmU&te [0 0 3 1 ] ©Jf»^S2 0 Sit, ftif-^TD 

ilffir^l 2 8 t V^HcS LTF F Tjai^f 7 J: 1 C &Z<Dfr&&imiz$>Z<Dfr& 1 7-9 fu v ? (3 2 

v Lti^ B xntao, 7"-^^a>y^ (3 2»>r 50 ^>y;u) «(c'»J»J-r^, IWCtt^ftf-^TD 
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*g<lPP#S2«IREF£ 1 ?—9"7n*, ?#mg«£UT± 

REFSr 1 ?WK*c^f tt^ro-* >7";UT? 

JpfifiREFti. #ft©*ffc**iJ9|-i? * *i ^ icH^Hlc J; 
■3T^«)S46t>n-5*^ ^©fifljK&o-tti, r 5 j 

tB^«r'»*-r*tt'HJ«I»«#TKS. /<»7t 2 0 3 
*f>!ii^t5f'-?«rSJ|lt5/<7 7 rfflfflm^BC 

10 0 3 2] ZZX, ttttitDglfi^TKSli. Mi&mft 

am i «)tftai#*i'8«fti=fis-r*«jsassr»m-r* j: 

■5. ><-y 7 rftJSPIa-^B C S (±. ^7t20 3 

SfflfflH, IS!!f-?MDO- SB* 0 f— LT 
csti, K7f«wi¥a2 i ikMlt. 

£-tz f-y ^©ttfc^rf e-y ^^-^ $:dl73 U 
^Jg^-tc f-y ^7*- ? £ ai^J L <cvi ± 9 tcfg^-f -5. 
[0 0 3 3] JfcK, BfiteSfJS^iS: 2 1 0l±, 

fflt±j¥&2 o 9 (zjcoTttttSftfcAttgucS-^TK 
u znz^mmwi.f'-? z&jj-tz. z' 
<om£, m&ztizm'&mf u, iiiR&{i-§-M s ©«*a 
«»ii*H£-r*«>-e, jkmbr* tu#g 2 1 ot± r6 0/ 

.fj *J«»cJ:oT** %i BaiiB[«:1*JEf*. 
[0 0 3 4] i/iv t^flttfaz 1 1 t±. &ftjg#T 
f-^TKD izSo'^T , v >-> 9'<P(D fcT-y 

•r-s.f -y^T'-^sricai-r^,, z<om^. wmmmT'- 

^TKDli. 3 2-9->7";U (4^) ttK£f££*i-5© 

-c, f-y^mai¥S2 1 1 icioT*ai$n^e-y^T' 

2B2 1 2^Wttl75t±, tr.y^«^$iJ®{I-^PC SKio 

7 L fc&U. £ y 3 *l<5 i: I ^ Z t < 

*. 

[0 0 3 5] ttz, 1 2»i, mfe§kr-?izm 

^T§ftffi&£& B B B g|;^§ 1 3 icSUS;* t <h 

1 1> o mm *ttmtx ct**T-i^. 
[0036] c . mmmmnmrt 



1 . £#»flF 

'few^-fiv/ft-hf^-s. iii 5 (a) awm?- 

9 T D ©tSfllflPP©^!- 0 1 > T to — ffi %7f;-t 
x$>z. dcDflajK&^Tte, Bf^jtiifci^-r. mmi&PP 
wmmmm?&T®z. l/=#^t, *j»^S2 0 6 
t±, ffliiBT- 1 -mrnT 5 r-(±»»wo t«su wst 

6~fflMt8/eti#ftfcU4:¥iJ£-f*. ^fc. WPalT 5 

10 te»riifg2 0 6 t±(*»*<*R^ofci:«Hai-r*^^ 
T-*^o Sfc. 0 5 (b) (±. A/DXglif2 0 2fr>b 

S S tl * ffllffl* Kttdi $ hfc f- ? f a y ^ ic 

[0 0 3 7] if. WMT5lc*i^r, '<7 7r«i®' 
§BC StlfiHU© 1 2 8-*>7VM£ffi^-r*T'-*7'a 
•v?DB 1' -DB4' Z&jj-fZ =t Tlc/s- y 77 2 0 3 £ 
faJSp-f-S. cn^=t'3, 1215 (c) IC^T'— ^*VN'.y 
7t 2 0 3 ^e.Jb*$n-5. Sfe, ^TSlcfc^-C 

j; o i^&ttdj#a 2 o 9 $r$ijas-r^. c©^. srsk 

fiK»}Attl^fS2 0 9 t±, f-f-yay 9DBV -DBA' 

izm-3^x±m.z titzwmmvTT'- ?mkd tt^mmm 

[0 0 3 8] fttc. 8B^T6(Cfc^T. (1:bu©4 7'-5' 
7*a y ^t± % 0 5 (d) lc^-TDB2\ DB3\ D B4' 
'&JzTfpBUZt£&. ZZX\ =?—9-fu y y DB2' ~ 
30 DB4'(cH»K)^^figLri3»}, T'-^T'a-y^D 

5'7 r a y 7DBK^ai-nif. K»ffi»}ftHl¥a2 0 
DB2'~DB4'H, 

[0 0 3 9] zntzib. JBrJT6lc*>%>T. /<'y7rf&J 
40 »§§BCSIi v T'-5''7'D7?DB2 , ~DB4 , t0f' 

Bl$rai^1-.?.J:-7lc^*-y7 7 2 0 3 ^m^-^>. HI 5 
(e) (±/<-y 7r 2 0 3 frt>&j3Zft%7'-5>X'&%. 
ZZX\ 0 f - ? lilSf - ? M D ©tf'DIffe ^ 
ftm&Lft&mS.LtzT- ? -y ?DB? -DB4' 

^ntCtO. 8ft£fI-tfflFFT[H]&2 0 7 (±,f- 
^ y ? D B 1 CcSr^-cHaaWIWr ^rfT 9 c t 

50 -easipK»«;utesaaR4:«iai-r* <t ■? (cM^tttb^s 
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[o 0 4 0] cc-e, BR^f'-^©sgiijjfF^-p:i>T«fc 
lomwmimwi-z. m?m, mmr i hwwtt 5 \z$> 

*SR»t'- 5-MD ©£ffc*<0 6 \Z7Tsir t> ©"Cft 
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The followings (pages 1-16) is a copy of translation of "JP, 10-258039,A" published in 
Industrial Property Digital Library in homepage of Japanese Patent Office. 

[Claim(s)] 

[Claim l] In the pulsometer corresponding to a fixed measurement size which measures 
a pulse for every data block A body motion detection means to detect a living body's body 
motion and to output body motion data, and a judgment means to judge the existence of 
a body motion for said every data block based on said body motion data, While 
remembering said pulse wave data to be a pulse wave detection means to detect said 
living body's pulsation and to output pulse wave data In the predetermined period after 
the judgment result of said judgment means changes without a body motion from those 
with a body motion A permutation means to permute and output said pulse wave data 
memorized during the period judged to be those with a body motion to the data which do 
not affect frequency analysis, and to output said pulse wave data memorized in periods 
other than said predetermined period, By performing frequency analysis per said two or 
more data blocks to the output data of said permutation means, and giving to the output 
data of said permutation means which carried out [ 1 data-block ** ] the next frequency 
analysis The 1st operation means which obtains an analysis result for said every data 
block, and by performing frequency analysis per said two or more data blocks to said 
body motion data, and giving to said body motion data which carried out [ 1 data-block 
** ] the next frequency analysis When judged with those with a body motion by the 2nd 
operation means and said judgment means which obtains an analysis result for said 
every data block When the frequency corresponding to a pulse is extracted based on the 
frequency analysis of said 1st operation means and it is judged with having no body 
motion by said judgment means A pulse wave component extract means to extract the 
frequency corresponding to a pulse based on the frequency analysis result of said 1st 
operation means and said 2nd operation means, Pulsometer characterized by having a 
display means to display a pulse rate calculation means to compute a pulse rate from 
the frequency of said pulse extracted by said pulse wave component extract means, and 
said pulse rate. 

[Claim 2] A pitch calculation means to compute the pitch of said living body's body 
motion from the frequency-analysis result of said 2nd operation means, When said 
display means is controlled to display said pitch when judged with those with a body 
motion by said judgment means, and it is judged with having no body motion by said 
judgment means Pulsometer according to claim 1 characterized by having a 
display-control means to control said display means not to display said pitch. 
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[Claim 3] It is the pulsometer according to claim 1 which the frequency-analysis 
processing performed with said 1st operation means and said 2nd operation means is 
fast-Fourier-transform processing, and is characterized by the measurement size of said 
data block being 1/4 or 1/2 to the data for a fast-Fourier-transform operation. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pulsometer for performing 
management, health care, etc. of a user's momentum. Especially, also in which condition 
at a resting period and the time of movement, it is related with the signal-processing 
technique for measuring a pulse rate with a high precision. 
[0002] 

[Description of the Prior Art] If a pulse rate is measurable also in marathon and a 
jogging, since management and the health care (safety) of a user's momentum can be 
performed, the portable pulsometer which can measure a pulse rate, with an arm 
equipped etc. is thought out. In this portable pulsometer, a pulse wave signal is 
measured using a photo sensor etc., the signal equivalent to a pulse is extracted from 
this pulse wave signal, and it is asking for the pulse rate. However, the signal 
component resulting from the body motion is also contained in the pulse wave signal 
measured during the jogging. For this reason, it is necessary to remove a body motion 
component from a pulse wave component. 

[0003] The following techniques are developed about removal of a body motion 
component. First, if it is in the pulsometer currently indicated by JP,7"227383,A, the 
existence of a body motion is judged based on the body motion signal detected by the 
body motion sensor. When judged with there being no body motion, the pulse wave 
signal detected by the pulse wave sensor is shaped in waveform to a square wave, and a 
pulse rate is computed based on this square wave. On the other hand, when a body 
motion is judged to be owner **, it asks for the pulse wave frequency component from 
which the analysis result which performed FFT processing to the body motion signal 
was subtracted from the analysis result which performed FFT processing to the pulse 
wave signal, and the body motion frequency component was removed, and a pulse rate 
is computed based on this result of an operation. If it is in this pulsometer, when there is 
no body motion, since it is not necessary to perform FFT processing, power consumption 
can be reduced. 

[0004] Moreover, if it is in the pulsometer indicated by Japanese Patent Application No. 
No. 24510 [ eight to ], the existence of a body motion is judged based on the body motion 
signal detected by the body motion sensor. When judged with there being no body 
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motion, FFT processing is performed to the pulse wave signal detected by the pulse 
wave sensor, frequency analysis is performed, and a pulse rate is computed based on 
this analysis result. On the other hand, when judged with a body motion occurring, it 
asks for the pulse wave frequency component from which the analysis result which 
performed FFT processing to the body motion signal was subtracted from the analysis 
result which performed FFT processing to the pulse wave signal, and the body motion 
frequency component was removed, and a pulse rate is computed based on this result of 
an operation. If it is in this pulsometer, since the circuit which shapes a pulse wave 
signal in waveform to a square wave is omissible, it can carry out simple [ of the 
configuration ]. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional pulsometer 
mentioned above, although FFT (Fast Fourier Transform- fast Fourier transform) 
processing is performed, the lowest frequency obtained as a result of carrying out FFT 
processing is determined with the inverse number of analysis time amount. That is, 
FFT processing is performed considering a fixed measurement size as an analysis unit. 
[0006] However, when it changes without a body motion from those with a body motion 
in the middle of an analysis unit, in spite of computing the pulse rate essentially in the 
period of the second half whose body motion was lost based on the frequency analysis 
result of a pulse wave signal, calculation of a pulse rate is performed based on the pulse 
wave frequency component which subtracted the analysis result of a body motion from 
the analysis result of a pulse wave. In this case, there was a case where detection of an 
exact pulse rate was not performed. Thus, if it was in the conventional pulsometer, even 
if it was the case where a user stopped movement, the calculation approach of a pulse 
rate could not immediately be changed, but the problem was in responsibility. 
[0007] Moreover, if a noise is overlapped on a body motion sensor, originally, although 
there is no body motion, a body motion component is deducted from a pulse wave 
component, and an exact pulse wave cannot be detected. When it returns from such an 
abnormal condition to a normal state, it is desirable to detect an exact pulse wave 
immediately. However, since the change of the calculation approach of a pulse rate took 
time amount as mentioned above, also after returning to a normal state, the problem of 
detecting an inaccurate pulse rate was. 

[0008] This invention is made in view of the situation mentioned above, and it aims at 

offering the pulsometer which has improved responsibility. 

[0009] 

[Means for Solving the Problem] If it is in invention according to claim 1 in order to 
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solve the above-mentioned technical problem In the pulsometer corresponding to a fixed 
measurement size which measures a pulse for every data block A body motion detection 
means to detect a living body's body motion and to output body motion data, and a 
judgment means to judge the existence of a body motion for said every data block based 
on said body motion data, While remembering said pulse wave data to be a pulse wave 
detection means to detect said living body's pulsation and to output pulse wave data In 
the predetermined period after the judgment result of said judgment means changes 
without a body motion from those with a body motion A permutation means to permute 
and output said pulse wave data memorized during the period judged to be those with a 
body motion to the data which do not affect frequency analysis, and to output said pulse 
wave data memorized in periods other than said predetermined period, By performing 
frequency analysis per said two or more data blocks to the output data of said 
permutation means, and giving to the output data of said permutation means which 
carried out [ 1 data-block ** ] the next frequency analysis The 1st operation means 
which obtains an analysis result for said every data block, and by performing frequency 
analysis per said two or more data blocks to said body motion data, and giving to said 
body motion data which carried out [ 1 data-block ** ] the next frequency analysis When 
judged with those with a body motion by the 2nd operation means and said judgment 
means which obtains an analysis result for said every data block When the frequency 
corresponding to a pulse is extracted based on the frequency analysis of said 1st 
operation means and it is judged with having no body motion by said judgment means A 
pulse wave component extract means to extract the frequency corresponding to a pulse 
based on the frequency analysis result of said 1st operation means and said 2nd 
operation means, It is characterized by having a pulse rate calculation means to 
compute a pulse rate from the frequency of said pulse extracted by said pulse wave 
component extract means, and a display means to display said pulse rate. 
[0010] Moreover, a pitch calculation means to compute the pitch of said living body's 
body motion from the frequency- analysis result of said 2nd operation means if it is in 
invention according to claim 2, when said display means is controlled to display said 
pitch when judged with those with a body motion by said judgment means, and it is 
judged with having no body motion by said judgment means, it is characterized by 
having a display-control means to control said display means to boil said pitch and not 
to display it. 

[00 11] Moreover, if it is in invention according to claim 3, the frequency- analysis 
processing performed with said 1st operation means and said 2nd operation means is 
fast- Fourier- transform processing, and the measurement size of said data block is 
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characterized by being 1/4 or 1/2 to the data for a fast- Fourier* transform operation. 
[0012] 

[Embodiment of the Invention] 

A. The functional block diagram 1 of the pulsometer is a functional block diagram 
showing the typical example of a configuration of the pulsometer concerning this 
invention. In drawing, Pulsometer f measures a pulse for every data block 
corresponding to a fixed measurement size, fl is a body motion detection means, detects 
a living body's body motion and outputs body motion data. The body motion detection 
means fl is constituted by the acceleration sensor. Moreover, f2 is a judgment means 
and judges the existence of a body motion for every data block based on the body motion 
data detected by the body motion detection means fl. 

[0013] Next, £3 is a pulse wave detection means, detects a living body's pulsation and 
outputs pulse wave data. Although there are various kinds of things as a pulse wave 
detection means f3, a photoelectrical type pulse wave sensor is suitable, for example. 
Moreover, f4 is a permutation means, and it is set at the predetermined period after the 
judgment result of the judgment means f2 changes without a body motion from those 
with a body motion while it memorizes pulse wave data. The pulse wave data 
memorized during the period judged to be those with a body motion are permuted and 
outputted to the data which do not affect frequency analysis, and the pulse wave data 
memorized in periods other than a predetermined period are outputted. Moreover, f5 is 
the 1st operation means and obtains an analysis result for every data block by 
performing frequency analysis per two or more data blocks to the output data of the 
permutation means f4, and giving to the output data of the permutation means f4 which 
carried out [ 1 data-block ** ] the next frequency analysis. Thereby, the 1st operation 
means f2 can perform frequency analysis based on the pulse wave data which 
correspond without a body motion substantially in the predetermined period after 
changing without a body motion from those with a body motion. 

[0014] Next, fB is the 2nd operation means and obtains an analysis result for said every 
data block by performing frequency analysis per said two or more data blocks to body 
motion data, and giving to said body motion data which carried out [ 1 data-block ** ] 
the next frequency analysis. Moreover, f7 is a pulse wave component extract means, and 
when the frequency corresponding to a pulse is extracted based on the frequency 
analysis of the 1st operation means f5 when judged with those with a body motion by 
the judgment means f2, and it is judged with having no body motion by the judgment 
means f2, it extracts the frequency corresponding to a pulse based on the frequency 
analysis result of the 1st operation means f5 and the 2nd operation means f7. Moreover, 



5 



f8 is a pulse rate detection means, and computes a pulse rate from the frequency of said 
pulse extracted by the pulse wave component extract means f7. 

[0015] Next, f9 is a display means and displays the pulse rate detected by the pulse rate 
detection means f8. Moreover, flO is a pitch calculation means and computes the pitch of 
said living body's body motion from the frequency-analysis result of the 2nd operation 
means fB. Thereby, it can ask for the pitch at the time of running. Moreover, fll is a 
display-control means, and when the display means f9 is controlled to display a pitch 
when judged with those with a body motion by the judgment means f2, and it is judged 
with having no body motion by the judgment means f2, it is controlled display means f9 
not to display a pitch. 

[0016] B. The mechanical block diagram 2 of the configuration 1. pulsometer of an 
operation gestalt is an explanatory view showing the mechanical configuration of the 
pulsometer concerning this operation gestalt. In drawing 2 , the profile configuration of 
the pulsometer 1 (portable pulse wave metering device) of this example is carried out 
from the body 10 of equipment which has wrist watch structure, the cable 20 connected 
to this body 10 of equipment, and the sensor unit 30 (sensor for pulse wave signal 
detection) for pulse wave detection prepared in the tip side of this cable 20. The 
connector piece 80 is constituted at the tip side of a cable 20, and this connector piece 80 
can be freely detached and attached to the connector area 70 constituted at the 6-00 side 
of the body 10 of equipment. The body 10 of equipment can be freely detached [ the 
wristband 12 which coils around an arm from 12*00 in a wrist watch, and is fixed to the 
body 10 of equipment in a direction at that 6-00 is formed, and ] and attached on an arm 
with this wristband 12. The origin of an index finger is equipped with the sensor unit 30 
for pulse wave detection, being shaded with the band 40 for sensor immobilization. Thus, 
if the origin of a finger is equipped with the sensor unit 30 for pulse wave detection, 
since a cable 20 will be short and will end, a cable 20 does not become obstructive during 
running. Moreover, if distribution of the temperature from a palm to a fingertip is 
measured, when cold, the temperature of the origin of a finger will not fall 
comparatively to the temperature of a fingertip falling remarkably. Therefore, even 
when equipping the origin of a finger with the sensor unit 30 for pulse wave detection 
and it runs outdoors on a cold day, a pulse rate etc. can be measured correctly. 
[0017] moreover, the body 10 of equipment - the clock housing 11 (body case) made of 
resin " having - **** - the front-face side of this clock housing 11 - current time and a 
date " in addition, the liquid crystal display 13 with EL back light which displays pulse 
wave information, such as a pitch at the time of transit and a walk and a pulse rate, etc. 
is constituted. The dot viewing area besides a segment viewing area is constituted by 
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the liquid crystal display 13, and graphical display is possible in various kinds of 
information in a dot viewing area. 

[0018] The sensor equipment 90 for body motion detection which detects a motion of the 
body as a body motion signal TS is built in the interior of clock housing 11 using the 
acceleration sensor 91. Moreover, inside clock housing 11, while asking for change of a 
pulse rate etc. based on the pulse wave signal MS which the sensor unit 30 for pulse 
wave detection measured, in order to display it on a liquid crystal display 13, the control 
section which consists of a microcomputer which performs various kinds of control and 
data processing is constituted, a control section - a time check - the circuit is also 
constituted and time of day, a lap time, split time, etc. can usually be displayed now on a 
liquid crystal display 13. Moreover, the button switches 111-115 for performing external 
actuation of time-of-day doubling, a change-over of a display mode, etc. are constituted 
by the periphery section of clock housing 11. 

[0019] Next, the sensor unit 30 for pulse wave detection consists of LED, a photo 
transistor, etc. The light irradiated from LED is reflected by blood and the reflected 
light is received by the photo transistor. Moreover, as LED31, blue LED of an InGaN 
system (indium-gallium-nitrogen system) is suitable. The emission spectrum of blue 
LED has a luminescence peak in 450nm, and the luminescence wavelength region is 
located in the range from 350nm to 600nm. In this case, what is necessary is to make it 
correspond to LED which has this luminescence property, and just to use the photo 
transistor of a GaAsP system (gallium -arsenic- Lynn system) as a photo transistor. The 
light-receiving wavelength field of this photo transistor has for example, a main 
sensibility field in the range from 300nm to 600nm, and a sensibility field is in 300nm or 
less. If such blue LED and a photo transistor are combined, a pulse wave will be 
detected in the wavelength field from 300nm to 600nm which is the lap field. In this 
case, there are the following advantages. 

[0020] First, only the light of the wavelength field where a wavelength field does not 
reach to a photo transistor 32 through the organization of a finger, and does not affect 
detection even if outdoor daylight is irradiated by the part of the finger which is not 
covered in the band for sensor immobilization, since light 700nm or less cannot tend to 
penetrate the organization of a finger easily reaches a photo transistor 32 among the 
light contained in outdoor daylight. On the other hand, since the light of a low 
wavelength field is almost absorbed on a skin front face, a light-receiving wavelength 
field substantial also as 700nm or less is set to 300nm - 700nm from 300nm in a 
light-receiving wavelength field. Therefore, even if it does not cover a finger on a large 
scale, the effect of outdoor daylight can be oppressed. Moreover, the hemoglobin in blood 
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has a large absorbancy index to the light from 300nm to 700nm, and its wavelength is 
large several times to about 100 or more times as compared with the absorbancy index 
to the light whose wavelength is 880nm. Therefore, like this example, if an extinction 
property uses the light of a large wavelength field (from 300nm to 700nm) as a detection 
light according to the extinction property of hemoglobin, since that detection value 
changes with sufficient sensibility according to blood volume change, it can raise the 
S/N ratio of the pulse wave signal MS based on blood volume change. 
[0021] 2. Explain the electric configuration of the pulsometer, next the electric 
configuration of the pulsometer with reference to a drawing. Drawing 3 is the block 
diagram of the pulsometer concerning this operation gestalt. 

[0022] In drawing 3. after predetermined level is amplified with amplifier 201, the pulse 
wave signal MS detected by the sensor unit 30 for pulse wave detection is changed into 
a digital signal through A/D converter 202, is supplied to a buffer 203 as pulse wave 
data MD, and is stored there. This pulse wave data MD is expressed with 8 bits per one 
sample, and directs **127 level focusing on 0 level. 

[0023] On the other hand, after predetermined level is amplified with amplifier 204, the 
body motion signal TS detected by the sensor equipment 90 for body motion detection is 
changed into a digital signal through A/D converter 205, and is outputted as body 
motion data TD. This body motion data TD is expressed with 8 bits per one sample. In 
addition, in this example, the sampling frequency of A/D converter 202,205 is set as 8Hz, 
and 128 samples are obtained per 16 seconds. 

[0024] Next, a buffer 203 outputs the pulse wave data MD supplied within the 
predetermined period, or the data which permuted the part by zero data to the FFT 
circuit 207 for pulse wave signals based on the buffer control signal BCS which carries 
out sequential storing and mentions the pulse wave data MD later. 

[0025] Next, the FFT circuit 207 for pulse wave signals performs FFT processing to the 
pulse wave data MD outputted from a buffer 203, and generates the pulse wave 
analysis data MKD in which each frequency pulse component of the pulse wave signal 
MS is shown. This FFT processing is explained with reference to drawing 4 . In drawing, 
time of day tO is the measurement start time of a pulse wave, and DB1, DB2, -DB5, and 
- are the data blocks which gathered the pulse wave data MD per 32 samples. 
[0026] In FFT processing, an operation is performed for 128 samples (four data blocks). 
Temporarily, a pulse rate will be updated by every 16 seconds (=128*1/8) if analysis 
processing is performed every 128 samples. In this case, if the measurement size set as 
the object of FFT processing is reduced in order to shorten an update interval, the 
analysis result in a required frequency band cannot be obtained. Then, if it is in this 
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example, the target sample is shifted per 1 data block for every one operation, and it is 
made to perform FFT processing to 128 last samples. Thereby, an analysis result is 
outputted to every data block (32 samples), and it becomes possible to update a pulse 
rate every 4 seconds. Thus, the data made applicable [ current ] to an operation are 
overlapped to the data set as the last operation object in part, and the FFT processing 
performed while shifting the data used as the candidate for an operation one by one is 
hereafter called shift FFT processing. 

[0027] In drawing 4 , 1st FFT processing is performed, after the 1st data block DB1 is 
incorporated in the FFT circuit 207 for pulse wave signals. In this case, since there are 
only 32 samples by which the sample was carried out immediately after the 
measurement start time tO as pulse wave data MD, what carried out 3 data-block DB 
(96 samples) addition of the zero data is used as the data for an operation at the data 
block DB1. In addition, since zero data is the central value of the pulse wave data MD, it 
has not been said by adding zero data that the frequency spectrum which is not 
contained in the pulse wave signal MS appears in the result of an operation. 
[0028] Next, 2nd FFT processing is performed by shifting the data for an operation by 
one data block. In this case, let at a data block DB1 and DB2 what carried out 2 
data-block DB (96 samples) addition of the zero data be data for an operation. Then, the 
data set as the object of an operation are shifted one by one, and FFT processing is 
continued. Since frequency analysis can be performed by this when 4 seconds pass even 
if 16 seconds pass since measurement initiation of a pulse wave and there is no 128 
sample profit of the pulse wave data MD, it becomes possible to shorten sharply the 
time amount from pulse wave measurement initiation to the display of a pulse rate. 
[0029] Next, to the body motion data TD, the FFT circuit 208 for body motion signals 
shown in drawing 3 performs FFT processing, and generates the body motion analysis 
data TKD which direct each frequency component of the body motion signal TS. Shift 
FFT processing is performed like the pulse wave data MD mentioned above also in this 
case. That is, first, the FFT circuit 208 for body motion signals performs FFT processing 
to 128 last samples, and performs FFT processing to 128 samples 32 sample ** carried 
out by the next processing. 

[0030] The pulse wave extract means 209 extracts the frequency equivalent to a pulse 
only from the pulse wave analysis data MKD, and outputs the result to the number 
calculation means 210 of pulse waves (the 1st extract approach). Moreover, it is also 
possible for the pulse wave extract means 209 to compare the pulse wave analysis data 
MKD with the body motion analysis data TKD, to deduct each frequency component 
which the body motion analysis data TKD show from each frequency component which 
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the pulse wave analysis data MKD show, to extract the frequency which is equivalent to 
a pulse based on the result, and to output this to the pulse rate calculation means 210 
(the 2nd extract approach). A change-over of this extract approach is controlled by the 
extract change-over signal TKS supplied from a control means 206. 

[0031] Next, it distinguishes whether the existence of a body motion, i.e., a user, is in a 
movement condition, and whether a control means 206 is in a rest condition based on 
the body motion data TD to every one data block (32 samples). Negative peak value was 
subtracted from the forward peak value of the body motion data TD, and amplitude 
value PP was specifically calculated, when amplitude value PP carried out 1 data-block 
period continuation and exceeded a reference value REF as compared with the reference 
value REF beforehand set up in this, it judged with those with a body motion, and on 
the other hand, when amplitude value PP is less than a reference value REF with the 
sample of either of the 1 data-block periods, it has judged with having no body motion. 
In this case, although it is beforehand determined by experiment etc. that the existence 
of a body motion can be distinguished, if a reference value REF is in this example, it is 
set as "5." And based on this judgment result, the pitch display- control signal PCS 
which controls the existence of the buffer control signal BCS which controls the data 
outputted from the extract change-over signal TKS which directs the pulse wave extract 
approach, and a buffer 203, and a pitch display is generated respectively. 
[0032] Here, to the pulse wave component extract means 209, when judged with having 
no body motion, it points to the extract change over signal TKS so that the frequency 
which is equivalent to a pulse by the 1st extract approach may be computed, and on the 
other hand, when it judges with those with a body motion, it is directed that it computes 
the frequency which is equivalent to a pulse by the 2nd extract approach, moreover, 
since the buffer control signal BCS has the condition of a body motion, after it changes 
nothing to a buffer 203, it directs to permute and output some of fixed periods and pulse 
wave data MD to zero data. Moreover, it is directed that the pitch display -control signal 
PCS outputs the pitch data in which the value of a pitch is shown to the pitch detection 
means 211 when a body motion occurs, and it does not output pitch data when there is 
no body motion. 

[0033] Next, the pulse rate calculation means 210 computes a pulse rate based on the 
frequency extracted by the pulse wave component extract means 209, and outputs the 
pulse rate data in which this is shown. In this case, since the frequency f extracted 
corresponds to the fundamental-wave component of the pulse wave signal MS, the pulse 
rate calculation means 210 asks for "60/f ' by the operation, and it specifies a pulse rate. 
[0034] Moreover, the pitch calculation means 211 computes the pitch data which direct 
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the pitch under running based on the body motion analysis data TKD. In this case, since 
the body motion analysis data TKD are generated by every 32 samples (4 seconds), the 
pitch data computed by the pitch calculation means 211 are also generated every 4 
seconds. However, since the output to the display 212 of pitch data is controlled by the 
pitch display-control signal PCS, if judged with having no body motion by the control 
means 206, the output of pitch data will be suspended immediately and a pitch will no 
longer be displayed. It has not said that a pitch is displayed by this after ending running, 
and is **. 

[0035] Moreover, a display 212 displays a pitch on a liquid crystal display 13 based on 
pitch data while displaying a pulse rate on a liquid crystal display 13 based on pulse 
rate data. Thereby, a user can recognize the information of living bodies, such as a pulse 
rate and a pitch. 

[0036] C. Explain actuation of an operation gestalt, next actuation of this operation 
gestalt, referring to a drawing. 

1. Whole actuation drawing 5 is a timing chart for explaining actuation of the 
plethysmograph concerning this operation gestalt. Drawing 5 (a) is a graph which 
shows the example about change of the amplitude value PP of the body motion data TD. 
If it is in this example, in time of day t, amplitude value PP is less than a reference 
value REF. Therefore, in a period Tl - a period T5, a control means 206 judges with 
those with a body motion, and judges with having no body motion by the period T6 - the 
period T8. In addition, it is because it is detected as being judged with those with a body 
motion in a period T5 having begun when reached at time of day tt, and the control 
means 206 having not had a body motion. Moreover, drawing 5 (b) is the pulse wave 
data MD outputted from AID converter 202. Moreover, '"" is given to the data block 
detected during the period judged to be those with a body motion. 

[0037] First, in a period T5, the buffer control signal BCS controls a buffer 203 to output 
data block DBT equivalent to 128 last samples * DB4\ Thereby, the data shown in 
drawing 5 (c) are outputted from a buffer 203. Moreover, in a period T5, since it is 
judged with those with a body motion, the extract change-over signal TKS controls the 
pulse wave extract means 209 to extract the frequency corresponding to a pulse by the 
2nd extract approach. In this case, the pulse wave component extract means 209 
compares the pulse wave analysis data MKD and the body motion analysis data TKD 
which were generated based on data block DBl* - DB4', and specifies the frequency 
corresponding to a pulse based on this result. 

[0038] next - a period - T - six - setting/- just before -- four -- data blocks " drawing 5 
- (-- d -) - being shown - DB2 - 1 - DB - three - 1 - DB - four - ' - and - DB - one - 
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becoming . Here, the body motion component is overlapped on data block DB2'DB4', 
and the body motion component is not overlapped on a data block DB1. Therefore, if its 
attention is paid to a data block DB1, it is desirable for the pulse wave component 
extract means 209 to extract the frequency corresponding to a pulse only based on the 
pulse wave analysis data MKD (the 1st extract approach). However, since data block 
DB2 1 set as the object of FFT processing - DB4' are the things corresponding to those 
with a body motion, they cannot specify the frequency corresponding to a pulse correctly 
by the 1st extract approach. 

[0039] For this reason, in a period T6, the buffer control signal BCS controls a buffer 
203 to permute and output data block DB2' - DB4' to zero data, and to output a data 
block DB1 following this. Drawing 5 (e) is data outputted from a buffer 203. Here, since 
zero data is the central value of the pulse wave data MD, data block DB2' which the 
body motion component superimposed - DB4' are permuted by the data which do not 
affect the analysis of a frequency component. Thereby, the FFT circuit 207 for pulse 
wave signals can perform frequency analysis based on a data block DB1. Under the 
present circumstances, the extract change-over signal TKS controls the pulse wave 
extract means 209 to extract the' frequency corresponding to a pulse by the 1st extract 
approach. In this case, the pulse wave component extract means 209 specifies the 
frequency corresponding to a pulse only based on the pulse wave analysis data MKD. 
[0040] Here, it explains more concretely about permutation actuation of pulse wave 
data. For example, if FFT processing is performed to this pulse wave data MD when 
change of the pulse wave data MD in a period T2 - a period T5 is what is shown in 
drawing 6 , the frequency spectrum shown in drawing 7 will be obtained. In this 
example, the body motion component exists in low-pass comparatively. Thus, it is 
difficult to specify the frequency corresponding to a pulse from the frequency analysis 
result which the body motion component superimposed. Change of the pulse wave data 
MD permuted by zero data in a period T2 - period T four at drawing 8 is shown. If this 
pulse wave data MD is equivalent to what is shown in drawing 5 (e) and FFT processing 
is performed to this, the frequency spectrum shown in drawing 9 will be obtained. Since 
the body motion component does not appear in the frequency analysis result in this case, 
it becomes possible from a frequency analysis result to specify the frequency 
corresponding to a pulse. That is, only based on the data which do not have a body 
motion component substantially, frequency analysis is performed by permuting by zero 
data. 

[0041] next drawing 5 being shown a period T7 setting FFT data processing an object 
becoming a data block original drawing 5 (f) being shown DB3' , DB4', DBl, DB2. The 
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buffer control signal BCS controls a buffer 203 to output data block DB3' and the data 
which permuted DB4' by zero data, as shown in drawing 5 (g), and to output a data 
block DB1 and DB2 following this. Moreover, the extract change-over signal TKS 
controls the pulse wave extract means 209 to extract the frequency corresponding to a 
pulse by the 1st extract approach in this case, moreover a period T8 setting buffer 
control a signal BCS drawing 5 ( h) being shown a data block DB4\ DB1, DB2, DB3 
inside a data block DB4* zero data permuting drawing 5 ( i ) being shown data 
outputting as a buffer 203 controlling. Thus, since the block data which the body motion 
component superimposed exists, processing which permutes these data by zero data is 
performed in a buffer 203 at 3 block periods immediately after a judgment result 
changes without a body motion from those with a body motion. In this semantics, a 
buffer 203 functions as a permutation means to permute some pulse wave data to the 
data which do not affect a frequency- analysis result. 

[0042] Next, in a period T9, the buffer control signal BCS controls a buffer 203 to output 
the data blocks DB1DB4 shown in drawing 5 (j). Data blocks DB1DB4 are the pulse 
wave data MD which the body motion component does not superimpose, and the pulse 
wave component extract means 209 specifies the frequency corresponding to a pulse 
only based on the pulse wave analysis data MKD. 

[0043] Thus, since a buffer 203 permutes and outputs the pulse wave data MD 
memorized during the period judged to be those with a body motion in the 
predetermined period after changing without a body motion from those with a body 
motion to the data which do not affect frequency analysis In the period concerned, the 
FFT circuit 207 for pulse wave signals can perform frequency analysis of a pulse wave 
substantially based on the pulse wave data MD detected at the period without a body 
motion. Even if it is the case where a living body's condition carries out 
body-motion-less change from those with a body motion like immediately after as a 
result, for example, running, finishing, an exact pulse can be displayed immediately. 
Moreover, if it returns to a normal state even if it is the case where the noise was 
suddenly overlapped on the body motion signal TS, and it lapses into an abnormal 
condition, an exact pulse can be displayed immediately. 

[0044] 2. Explain pulse wave extract processing of the pulse wave extract means 209 
with reference to pulse wave extract processing, next a drawing. Drawing 10 is a flow 
chart which shows actuation of a pulse wave extract means. In step Si, the pulse wave 
extract means 209 judges whether the extract change over signal TKS directs the 2nd 
extract approach. When directing the 2nd extract approach, it is at the movement time 
and the frequency corresponding to a pulse is specified according to the following 
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procedures. First, at step S2, the maximum frequency component fin of the body motion 
analysis data TKD is specified, and it judges whether there is any body motion 
component more than the constant value TH in the frequency of 1/the 2 (step S2). When 
there is a body motion component more than constant value TH, fin is specified as the 
2nd higher harmonic (step S3). On the other hand, when there is nothing, it judges 
whether the body motion component more than a certain constant value is in one third 
of the frequencies of fin (step S4). If the body motion component more than a certain 
constant value TH exists, fin is specified as the 3rd higher harmonic (step S5). On the 
other hand, when there is nothing, fin is specified as a fundamental wave (step S6). 
[0045] In order to ask for the higher harmonic of what position (variable HMC can be 
carried out and it volunteers.) specified fin is and to search for a fundamental wave at 
step S7 by these processings, the numeric value (variable HMC) which ** fin is 
determined. So, the fundamental wave of a body motion is searched for at step S7. 
[0046] Next, in step Sll, the comparison with the frequency and body motion frequency 
is performed in order of the big line spectrum as a result of the frequency analysis of a 
pulse wave from step S8, and it judges whether the frequency is in agreement with the 
fundamental wave of a body motion signal, the 2nd higher harmonic, and the 3rd higher 
harmonic. That is, it judges whether there is any frequency which laps mutually 
between the result of having carried out frequency analysis of the pulse wave signal MS 
detected by the sensor unit 30 for pulse wave detection, and the result of having carried 
out frequency analysis of the body motion signal TS detected by the sensor equipment 
90 for body motion detection. 

[0047] First, in step S9, the comparison with the fundamental wave of a body motion 
frequency is performed, the comparison with the 2nd higher harmonic of a body motion 
frequency is performed in step S10, and the comparison with the 3rd higher harmonic of 
a body motion frequency is performed in step Sll. This is repeatedly performed about 
the frequency component of all the detected pulse waves, and when the frequency which 
is temporarily in agreement exists, this frequency component is removed. However, you 
may judge only using the frequency component which has the greatest level among 
pulse wave frequency components. This is because the level of the fundamental wave of 
a pulse wave is usually the largest. By performing this processing, the maximum pulse 
wave component fh which is not in agreement with a body motion component can be 
extracted in step S12. 

[0048] On the other hand, when the extract change-over signal TKS directs the 1st 
extract approach, the judgment result of step Si serves as NO, progresses to step S13, 
and specifies the greatest thing as a pulse wave frequency component fh among the 
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pulse wave analysis data MKD. In this case, it corresponds to the extract approach of a 
resting period. 

[0049] In addition, in the operation gestalt mentioned above, although 32 samples were 
made into one data block and FFT processing was performed to four data blocks (the 
measurement size of a data block is 1/4 to the data for a fast-Fourier-transform 
operation), it is good also considering 64 samples as one data block. In this case, 128 
samples (two data blocks) may be set as the target of the operation of FFT processing, 
and 1 data-block ****** shift FFT processing may be performed for every one analysis 
(the measurement size of a data block is 1/4 to the data for a fast-Fourier-transform 
operation). 
[0050] 

[Effect of the Invention] A pulse rate can be specified based on the pulse wave data 
substantially detected at the period without a body motion since it permuted by the 
data which do not affect the result of frequency analysis about the pulse wave data 
detected at the period with a body motion when it changed without those with a body 
motion to a body motion in a living body's condition according to [ as explained above ] 
the invention specification matter of this invention, consequently the responsibility of a 
pulse numeral can be improved. Moreover, since it does not display a living body's body 
motion pitch in having no body motion, a user is not puzzled. 
[Brief Description of the Drawings] 

[Drawing ll It is the functional block diagram showing an example of the typical 
configuration of this invention. 

[Drawing 2l It is the explanatory view showing the mechanical configuration of the 
pulsometer concerning this operation gestalt of this. 

[Drawing 31 It is the block diagram of the pulsometer concerning this operation gestalt. 
[Drawing 41 It is drawing explaining the FFT processing concerning this operation 
gestalt. 

[Drawing 51 It is a timing chart for explaining actuation of the plethysmograph 
concerning this operation gestalt. 

[Drawing 6l It is drawing showing an example of change of the pulse wave data MD 
concerning this operation gestalt. 

[Drawing 71 It is drawing showing the frequency spectrum which performed FFT 
processing to the pulse wave data MD shown in drawing 6 . 

[Drawing 8l It is drawing showing change of the pulse wave data MD permuted by zero 
data in this operation gestalt. 

[Drawing 91 It is drawing showing the frequency spectrum which performed FFT 



15 



processing to the pulse wave data MD shown in drawing 8 . 

[Drawing 10] It is the flow chart which shows actuation of the pulse wave extract means 
concerning this operation gestalt. 
[Description of Notations] 

30 Sensor Unit for Pulse Wave Detection (Pulse Wave Detection Means) 

90 Sensor Equipment for Body Motion Detection (Body Motion Detection Means) 

203 Buffer (Permutation Means) 

206 Control Means (Judgment Means) 

207 FFT Circuit for Pulse Wave Signals (1st Operation Means) 

208 FFT Circuit for Body Motion Signals (2nd Operation Means) 

209 Pulse Wave Extract Means 

210 Pulse Rate Calculation Means 

211 Pitch Detection Means 

212 Display (Display Means) 
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